Percutaneous tumor ablation: reduced tumor growth with combined radio-frequency ablation and liposomal doxorubicin in a rat breast tumor model.
To determine whether combined intravenous liposomal doxorubicin and radio-frequency (RF) ablation decreases tumor growth and increases endpoint survival over those with RF or liposomal doxorubicin alone in an animal tumor model. Subcutaneous R3230 mammary adenocarcinoma (1.1-1.4 cm) was implanted in female Fischer rats. Initially, 35 tumors were randomized into four experimental groups: (a) conventional monopolar RF (70 degrees C for 5 minutes) alone, (b) liposomal doxorubicin (1 mg) alone, (c) RF ablation followed by liposomal doxorubicin, and (d) no treatment. Ten additional tumors were randomized into two groups that received a 90 degrees C RF dose either with or without liposomal doxorubicin. Tumor growth rates and the defined survival endpoint, the time at which the tumor reached 3.0 cm in diameter, were recorded. The effect of treatments on endpoint survival and tumor doubling time were analyzed by means of the Kaplan-Meier method and analysis of variance statistics. Differences in endpoint survival and tumor doubling time in the six groups were highly significant (P <.001). Endpoint survivals were 9.1 days +/- 2.5 for the control group, 16 days +/- 3.7 for tumors treated with 70 degrees C RF alone, 16.5 days +/- 3.2 for tumors treated with liposomal doxorubicin alone, and 26.6 +/- 5.3 days with combined treatment. For 90 degrees C RF ablation, endpoint survivals were 16.6 days +/- 1.2 and 31.5 days +/- 3.0 without and with liposomal doxorubicin (P <.01). Mean endpoint survival and tumor doubling times for the three RF levels (0, 70 degrees C, and 90 degrees C) were all significantly different (P =.01). Additionally, animals that received combined liposomal doxorubicin and 90 degrees C RF ablation survived longer than did animals that received combined liposomal doxorubicin and 70 degrees C RF ablation (P <.01). Combined RF ablation and liposomal doxorubicin retards tumor growth and may increase animal survival compared with that with either therapy alone or no therapy.